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The vast majority of the morphodynamic models that 3) the statistical nature of sediment entrainment is neglected.
account for the non-uniformity of the bed material size To overcome these limitations, Parker and coauthors in 2000
are based on the active layer approximation, i.e. the introduced a continuous, i.e. not layer-based, morphodynamic Resea rCh Goal
channel bed deposit in two different regions. The active framework based on a stochastic description of the bed
layer, which is tf\e topmost part of the ged deposit, is surface elevation, of the entrainment and deposition. Here we present one
modeled as mixed layer whose particles can interact In this framework particle entrainment rates are computed as a of the first

with the bed material transport. Particles can be function of the flow and sediment characteristics, while particle | /implementation of the

exchanged with the bed material only when the channel deposition is estimated with a step length formulation. continuum framework
bed aggrades or degrades. Morphdynamic formulations Mean bed elevation Z z at laboratory scale

based on the active layer approximation, however, have o] acveimes and its validation
well known limitations: IR~ I . against laboratory

1) they neglect the vertical fluxes within the deposit n R szl experiments on tracer
stones dispersal.

associated with e.g. bedform migration; Substrate | o, oferosion
2) they cannot capture the infiltration of fine sediment &
tracer stone dispersal;
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| Water discharge, Q (m3/s 0.093 Initial flow and sediment conditions _ L U? * U: flow velocity (m/s)
\ rge, Q (m3/s) l Sediment ShaHOW Water Dg=UH 2)S= Cfg_H T = pR;bD H: water depth (m)
%0 n: Bed elevation (m)

Width of the flume, B (m) 0.508

continuity R: Submer ific eravi
: . . : ged specific gravity
Length of the flume, L (m) 22.5 eq uations U, H Sy it LY P/ 5t 0 0T (m/s2)

A,: Bed material porosity

Sediment supply rate, 0.150 / determiniStiC Entrainment - C;: Friction coefficient
Qreed(k9/s) Next : Volume bed load or and deposition E =/RgDy, *0.05 (T* —0-0549)1 7* : dimensionless bed shear stress (or
time Shields ot Shields number)
v IR transport rate probabilistic rate
Median grain size of bed 0.0071 step number ¢ h . D(x) =E(x—2) 7, : bed shear stress
sediment, Dy, (m) dpproacnes . 7*_: reference Shields number for

mean bed particle incipient motion (0.0549)

: Probability of : E: Entrainment rate
Equilibrium €levation and bed elevation ».(y)= \/Zi exp{—%[lj ] pEm(y)ziexp(_—W_yO +y1|} D: Deposition rate from bedload to
bed slope 7, S Fluctuation 7S, s, 25, S, the bed
d ition ;ld y 1 Y=Y i standard deviation of bed elevation
Probability density. functions for bed elevation eposttion a PY)= [P0y Po(y)=-ewp| - fluctuations:
: : " entrainment - % g s, = Dy, *3.09(r" —0.0549f
fluctuations, entrainment and deposition, y =50 -
Do Prnp PDED OffT:It cEa;acter.ilz'ibng y, =0.25*D,,
PartiCIe step moDlle-pbea equilipriums:
|ength A= D, *53.2 (" — 0.0549)_0'35 Additional offset generated by y, =0
Wong and Parker, 2005 Tracers non-equilibrium condition: &
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) . Assumptions and approximations:

= L Y Fraction of tracers B P PP

SRR P I in bedload, £, | | |

SS~ N a ! Next d The flow is assumed to be uniform and also the quasi-steady
S ] Patides oo _ time 3 The bed material is uniform and transports as bedload.

SSS== SS ==SSSS===~SW0N ‘ Spatial L : :
S===—==SEE=="S—c- A cction of step  The channel cross section is rectangular and the channel width is constant
SSSs=s—s—sooasaas [} dz=o.

— - R along the channel.

EE EEE EE‘-EEM== 1 elevation . . . .
SSe——s=———=--== o deposit, 1, [ The tracer stones have the same size and density of the bed material
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Comparison model results with experimental data: , -
R Applying different step lengths and different . 4
. § definition for surface and buried parts ‘ o = Observation 3 nd Futu re Pla n
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